Adhesive and migratory behavior of normal and sulfate-deficient sea urchin cells in vitro.
Dissociated cells from different stage embryos of the sea urchin Lytechinus pictus were compared in their adhesion to various substrates. Micromeres from 16-cell stage embryos bind to tissue culture and Petri dishes but not to Petri dishes coated with human plasma fibronectin. Other cell types did not adhere to any of the substrates tested. By hatched blastula stage, about 28% of the cells adhered to fibronectin as well as to tissue culture dishes. By the mesenchyme blastula stage, there was a further increase in the proportion of cells adhering to these substrates. At no stage did cells adhere to native rat tail collagen. Primary mesenchymal cells were isolated by their selective adhesion to tissue culture dishes in the presence of horse serum. These cells were then examined for their migratory capacity. Cell spreading and migration followed adhesion and occurred on fibronectin but not on the other substrates tested. Based on analysis of video tapes, greater than 60% of these cells moved faster than 1 micron/min. On the other hand, cells from sulfate-deprived embryos, in which primary mesenchyme migration is blocked in situ, failed to spread and migrated little on the same substratum. This defect was reversed by a 6 h pretreatment of the cells in normal sea water. Thus, the in vitro migratory behavior parallels that observed in vivo. These results support the hypothesis that the primary mesenchymal cells produce a sulfate-dependent component that is required for cell spreading and migration.